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Rehabi litation focuses on the treatment of disability and the restoration of an individual's capability to live life to its full potential. 1 Recent literature supports the application of the principles of rehabilitation to the geriatric population and, in the last decade, programs addressing the needs of this population have grown both in number and importance, especially for the frail older population. [1] [2] [3] The multidimensional approach of rehabilitation is particularly relevant for addressing interactions between disease, body structure, body functions, and the many factors that may influence the activities of older adults. 2, 3 Measuring and reporting treatment outcomes are becoming critically important in light of rapidly changing health care systems. Rehabilitation outcome research is expected to evaluate treatment efficacy and efficiency, and support clinical reasoning. 4, 5 Many research questions have yet to be studied. Examples include determining the optimal level of treatment intensity, and understanding the role of environmental adaptation in sustaining functional gains. Data on the effectiveness of geriatric rehabilitation are scarce, and the need for increased research activities in this area has recently been emphasized. 2, 3, 6 A major limitation is the lack of shared outcome measures. 5 In the geriatric rehabilitation literature, a variety of disparate tools were found to be in use, a limitation identified as fragmentation of instruments across settings. 5 This fragmentation also occurs across programs. Several well-validated tools are used, such as the Berg Balance Scale. 7 This is not, however, the case for all measurement instruments. Equivocal outcome results are likely to occur with the use of unpublished (homemade) measures or measures that lack specificity for older adults, or the ability to detect small but meaningful changes in status over time. In May 2003, the first Canadian Consensus Workshop on Geriatric Rehabilitation was organized with the goal to develop a research agenda in the field. The need to both establish a consensus on shared outcome measures and to develop benchmarks for multisite studies was emphasized as high priorities for the coming years.
The objective of the study described here was to assemble relevant measurement instruments to assess the effectiveness of hospital-based geriatric rehabilitation and permit comparable outcome data to be shared across sites and across programs.
CONCEPTUAL FRAMEWORK
To measure geriatric rehabilitation outcomes, it is important to first clarify what is meant by "outcomes." Outcomes may be considered from a variety of perspectives: at the individual level or at the program level, according to diagnosis types, or in relation to in-or outpatient settings. Outcomes may also be tailored according to the needs of those requiring and using the data. In a previous study, we developed a conceptual framework of key assessment areas for the evaluation of rehabilitation outcomes in older adults. 6 This study was based on an older consumer approach because of the need to support patient-based outcome measures. 8 Accordingly, emphasis was placed on the older adults' level of functioning and activity performance. This approach excluded other variables, such as comorbidities, which would be important to healthcare professionals, or length of stay, which would be important to hospital managers. The development of the conceptual framework involved four stages, including a review of the literature on potential outcome variables semistructured interviews with older adult informants to record their thoughts about important rehabilitation outcomes, merging of data and identification of relevant outcome areas, and validation procedure using a panel of interdisciplinary experts.
The conceptual framework ( Fig. 1 ) is composed of four primary outcome domains related to important activities for community-living older adults: mobility activities, basic activities of daily living, activities of independent living, and leisure activities. Moreover, to fully understand the level of performance in these activity domains, the framework allows for four brief evaluations of underlying functioning components, including physical functioning, psychologic functioning, social functioning, as well as factors related to the caregiver status and use of available resources. Definitions for these eight outcome domains appear in Table 1 . Although the area of health status measures, such as quality of life, has begun to receive considerable attention, this domain area was not addressed separately in this conceptual framework. Activities and functioning components are, however, predominant ingredients of the older adult's quality of life. They thus provide an operational definition to the broader concept of quality of life. The domains put forward in this framework resemble in terms of concepts and terminology those of existing and highly valued models in rehabilitation. Existing rehabilitation models may be appropriate for indepth analysis of the disablement experience across the lifespan. However, they do not respond to the specific need to pinpoint outcome domains of assessment following geriatric rehabilitation. Accordingly, in the conceptual framework used for this study, attention is given to life issues that typically affect the older person, including leisure activities, social functioning, and caregiver status.
It is argued here that geriatric rehabilitation outcomes should measure not only individuals' performance in functioning domains, such as physical functioning, but should also permit an examination of the extent to which individuals participate in valued life activities. A geriatric rehabilitation-specific toolkit incorporating each of these important assessment domains is needed.
DESIGN
This study involved two phases of nonexperimental, developmental research activities. First, a set of relevant measurement instruments was identified. Second, the toolkit was pretested in the field to examine its feasibility with respect to the burden of assessment for the older adults as well as the quality of the data.
Phase 1: Selecting a Set of Pertinent Measurement Instruments
Measurement instruments include questionnaires, tests, and indexes. These categories differ according to the approach used for gathering data, which can be self-reported, performance-based, or based on the evaluator's judgment. Measurement instruments using any of the three categories of data gathering were admissible for inclusion in this study.
To assemble the literature, the following procedure was implemented for each domain of geri- Refers to the well-being of the person who assists the older adult at home, and to the kind of resources that are being used. It includes the physical and psychological aspects involved in providing ongoing assistance to someone, and the use and availability of home services atric rehabilitation outcome. First, a comprehensive list of relevant measurement instruments was assembled from scale compendiums and review articles. Measurement instruments that were not described as targeting older adults or had not been used with this population were excluded. Second, descriptive and psychometric data related to relevant measurement instruments were extracted for in-depth review and synthesis. When the information was incomplete, additional data were sought by i) consulting the reference list of the source compendium or review article for publications concerning the instrument of interest, ii) scanning articles acquired from this list for additional references, and iii) conducting computerized searches in Medline, CINHAL, Current Contents, and PsycINFO databases, entering the full name of each scale and its abbreviation as key words.
To assess the value of existing measurement instruments per domain, the data were organized according to six evaluation criteria including relevance, pragmatic aspects of administration, reliability, validity, responsiveness to change, and language. Relevance. The first evaluation criterion was the match between the outcome domain definition and the concept the instrument was intended to measure. Priority was given to generic tools that address all facets included in the domain definition and that had been developed for older adults. Tools with a scope of content that is too narrow were not retained. For instance, depression questionnaires are limited in their capacity to address the positive aspect of psychologic functioning, and were not retained. Pragmatic aspects of administration. The second evaluation criterion referred to technical aspects that would facilitate the administration of the measurement instrument on two grounds: firstly, in the context of a home visit, and secondly, in light of the application of a combination of tools. Seen from this perspective, the measurement instrument needed to be easy to use, take as little time as possible, and require little portable material, if any. Reliability. Reliability reflects the amount of error inherent in a measurement. The third evaluation criterion was thus the quality of the reliability evidence for the particular instrument with respect to its proposed use with older adults. Based on classic test theory, the most common types of reliability include test-retest stability, intra-and interobserver reproducibility, and internal consistency. We considered both the magnitude of the estimates and the appropriateness of the types of reliability examined. Validity. Validity addressed the degree of confidence one can place on the inferences drawn from the measurement instrument scores. As with reli-ability, this fourth evaluation criterion dealt with the quality of the evidence showing that it is pertinent and appropriate to use the particular tool for the assessment of older adults discharged from rehabilitation programs. Responsiveness to change. This fifth evaluation criterion was defined as the ability of an instrument to measure a meaningful or clinically important change in a clinical state. Data showing that the measurement instrument can demonstrate changes occurring in community-dwelling older adults were examined. Noteworthy is the array of methods and indices that have been suggested for this purpose in the literature. Language. The study was conducted in the province of Quebec, Canada. This country is characterized by two official languages, English and French. The last evaluation criterion was the availability of the measurement instrument in both languages. This requirement was somewhat relaxed for timed tests with no predetermined written instructions. The majority of instruments of interest were originally published in English. Accordingly, the quality of the French translation was assessed with respect to the robustness of its methodology, based on published guidelines.
The research team then held a 1-day seminar to identify the most relevant outcome measurement instruments. Three researchers (BS, JD, CW) who were not involved in the literature review independently rated each instrument on its ability to satisfy the previous requirements. For each evaluation criteria, a rating of 0, 0.5, or 1 was attributed, for none, partial, or complete fulfillment based on published evidence, and the total score was computed for each instrument (possible range 0 -6). The ratings were then compared and discrepancies were discussed among the team of researchers, who also integrated the point of view of those involved in the literature review (RN, LD) and that of a rehabilitation practitioner (CA). The measurement instruments were then ordered from the most to the least performing for each domain of geriatric rehabilitation outcome. The best instruments were then selected, taking into account the complementary nature of the instruments with respect to the domain addressed.
Phase 2: Pilot Testing of Feasibility
This phase of the study examined the extent to which it was feasible to generate quality data without imposing too much of a burden on the respondents. Specifically, the question addressed was 2-fold. First, it was important to know the extent to which the respondents would accept completing individual measurement instruments and also the toolkit as a whole. Second, it was important to ascertain that the data obtained would be useful with respect to its distributional properties. Sufficient variability in scores is important for the toolkit to be usable in outcome studies. On the other hand, floor and ceiling effect and high percentage of missing values would discourage the application of the tools.
Pretest Study Sample
The study included 22 community-living older adults recruited from the day center of a general and specialized geriatric care hospital: the Institut universitaire de gériatrie de Montréal, located in the Province of Quebec, Canada. The day center provides therapy, rehabilitation, prevention, and health promotion activities to enable seniors to continue living at home. It accommodates 25 users daily, and a total of 106 persons were registered during the study period (May-August 2003). Clients were eligible for inclusion to the study if they were known to the staff to be cognitively unimpaired and well motivated, and 60 yrs of age and over. Clients were excluded if they were unable to communicate either in French or in English. A caregiver was defined as a person close to the older adult, voluntarily providing at least 2 hrs of support per week. This definition excludes professional or paid assistance. If such a person could be identified, he or she was also invited to participate to the study. A total of 25 subjects were asked to participate; two refused, and one was unable to take part for medical reasons. The project was approved by the Research and Ethics Committees of the participating hospital. Table 2 presents subject characteristics.
Procedure
Interviews were conducted in a quiet setting at the day center facility. The participants were told the purpose of the study was to examine the acceptability and relevance of tools related to their day-to-day activities and functioning. The measurement instruments were administered on two sessions. The order of presentation was determined so as to alternate between those requiring physical and cognitive performance. Also, instruments that could induce emotional response by touching on psychologic and social issues were retained for the end. Thus, a climate of trust and comfort had more time to develop between the participant and the interviewer. Self-report questionnaires were enlarged in 14-point print and administered with the assistance of the interviewer when needed. The interviewer (IP) was a project staff member with training in research (MSc) and occupational therapy (ongoing). She developed the protocol manual under the supervision of the established researchers, and conducted practice sessions with two older adults prior to commencing the study.
Descriptive statistics were used to describe the results.
RESULTS

Phase 1: Selection of a Set of Pertinent Measurement Instruments
For each measurement instrument, the results include a brief overview of the measurement instrument with respect to i) category; ii) number of items and of domains, and rating system; and iii) the mean score across the six evaluation criteria and the three raters (possible range 0 -6). Tables 3-10 list the measurement instruments for each domain of assessment, from the most to the least performing.
For some measurement instruments, the items represented a broader conceptual range, compared with this study's outcome domains. The majority of the items on the Functional Status Index, 9 for example, relate to home chores, social/ role activities, and hand activities (see Table 5 ). This index also includes items related to gross mobility and personal care. It was nevertheless associated with the activities of independent living domain because most of the content adequately covers this concept. On the other hand, some measurement instruments focus on a specific aspect of an outcome domain. Pain questionnaires, for example, were also included in the review because pain can be a major component of physical functioning in an older person. 
Components of the Toolkit
This section presents the selected tools with respect to their relevance, pragmatic aspects of administration, reliability, validity, responsiveness to change, and language.
Système de Mesure de l'Autonomie Fonctionnelle (SMAF; Functional Autonomy Measurement System)
The SMAF 10 is a 35-item scale based on the World Health Organization classification of disable- 11 ). The communication and mental functions subscales were not retained for the study because other tools were selected in relation to those areas. The disability for each item is scored on a 5-point scale: Ϫ0 (independent), Ϫ0.5 (difficulty), Ϫ1 (needs supervision), Ϫ2 (needs help), and Ϫ3 (dependent). A higher score indicates a higher level of dependence. The SMAF must be administered by a health professional, who scores the subject after obtaining information either by questioning the subject and proxies, or by observing or directly testing the subject. Test-retest reliability coefficients (intraclass correlation coefficient and confidence interval) of the SMAF subscales are high: ADL, 0.96 (0.92-0.97); mobility, 0.91 (0.83-0.95); IADL, 0.95 (0.91-0.97) 12 ; and social functioning, 0.96 (0.93-0.98). 13
Profil Individuel en Loisir-Satisfaction (ILP; Individual Leisure Profile-Satisfaction)
The satisfaction sections A, B, and C of the Individual Profile in Leisure 14 comprise 25 items assessing the client's use of free time (A), satisfaction with needs and expectations (B), and satisfaction with leisure activities (C). An ordinal scale ranging from 0 to 3 points is used for each item, and a high score out of 72 indicates a high degree of satisfaction with leisure. Internal consistency is excellent (␣ ϭ 0.90 (A), 0.92 (B), 0.89 (C)). Norms were collected for adults aged 50 and over (n ϭ 940). The original French version was translated to English with a back translation method.
Timed Up and Go (TUG)
This test 15 measures the time taken, in seconds, to stand up from a regular arm chair, walk a 3-meter distance at a comfortable pace, turn around, return to the chair and sit down again. It requires that the person wears regular footwear and customary walking aid without assistance. It is widely used in geriatric rehabilitation. Its con- vergent validity has been confirmed with the Berg Balance Scale (r ϭ Ϫ0.72), gait speed (r ϭ Ϫ0.50 to Ϫ0.88), and Barthel Index (r ϭ Ϫ0.51). 16 The TUG is sensitive (87%) and specific (87%) to identify elderly prone to falls and to detect differences in performance in Parkinson disease (t ϭ 2.4, P ϭ 0.035). 17, 18 Norms have been published for community-dwelling elderly. Reliability coefficients are very good with cognitively unimpaired elderly individuals: interrater (ICC ϭ 0.87-0.99; Spearman ϭ 0.96), intrarater (ICC ϭ 0.92-0.99; Spearman ϭ 0.93) and testretest (ICC ϭ 0.89 -0.99). 15, 19, 20 However, lower reliability coefficients (ICC ϭ 0.56) have been reported with cognitively impaired elderly. 20
Box and Blocks Test (BBT)
This test 21 measures gross manual dexterity. It consists of moving 2.5-cm wooden blocks from one side of a box to the other, over a 15.2-cm partition. The score is given by the total number of blocks transferred in 1 minute. Test-retest reliability esti- mates are excellent with elderly adults with and without functional limitations (ICC ϭ 0.89 -0.97) 21, 22 Convergent validity with a comprehensive test on upper extremity performance, the TEMPA, has been reported. 23 It has been used to monitor motor clinical changes with various diagnostic groups such as poststroke, multiple sclerosis, and postsplinting status. Norms are available for an elderly population. 22
Numeric Pain Rating Scale (NPRS)
This scale 24 consists of a single-item self-report scale of pain intensity. The subject circles a subjective numerical value qualifying his level of pain during the last 24 hrs (0 ϭ least pain experienced; 10 ϭ worst pain experienced). Test-retest reliability estimates have been reported with ICC values ranging from 0.67 to 0.96. Convergent validity was supported by correlating the instrument with the Visual Analogue Scale r ϭ 0.79 -0.95. 24, 25 
General Well-Being Scale (GWBS)
This self-report questionnaire 26 contains 18 questions related to positive and negative aspects of well-being. The first 14 questions use an ordinal scale (0 -5) and the last four questions use a pairedcomparison technique with opposite descriptors at each end of an interval scale (0 -10). The total score ranges from 0 to 110 points, which can be interpreted as distress for lower scores and as positive well-being for higher scores. A reliability study with adults aged 50 -75 indicated good results for internal consistency (Cronbach's ␣ ϭ 0.90 -0.92) and test-retest stability (ICC ϭ 0.82). 27 The same study supported construct validity by identifying a one-factor structure explaining 50.2% of the variance. Convergent validity was supported by correlations ranging from 0.47 to 0.82 with depression and anxiety scales. 27, 28 One study addressed sensitivity to change after inpatient psychiatric treatment. 28 The Modified Mini-Mental Scale (3MS) Teng & Chui 29 proposed this modified, slightly longer, and more detailed version of the Mini Mental State Examination (2MS). Scores on the 2MS can be extracted for comparability purposes. It is used as a screening tool to assess the cognitive status of elderly individuals with respect to orientation, memory, attention, simple language, and construction. The 3MS comprises 15 items, an expanded score of 100 points, and detailed standardized testing and scoring procedures. With a cutoff score set at 77/78, sensitivity and specificity to detect dementia are estimated as 87-88% and 89 -90%, respectively. 28 Excellent test-retest and interrater reliability coefficients were found, ranging from 0.91 to 0.95. 29, 30 Norms with age-and education-specific reference values are available. 30 
Montgomery Borgatta Caregiver Burden Scale
The short version of this self-report questionnaire 31 measures three domains: i) objective burden (six items), ii) subjective demand burden (four items), and iii) subjective stress burden (four items). 32 A five-point scale (1) (2) (3) (4) (5) is used to score each item and to compute subscale and total scores. The internal consistency of the three scales is respectable to very good, with Cronbach's ␣ ranging from 0.68 to 0.90. 32 The construct validity was further confirmed by factorial analysis whereby the three-factor structure was found to explain 70% of the variance. Convergent validity was studied using the original 22-item version, using correlations and multiple regression analysis to show the association between the caregiver burden and variables such as caring tasks, personal characteristics, behaviors, and degree of assistance. 31 The validation of a French version of the instrument is ongoing.
Pilot Testing of Feasibility
Participant acceptance of the toolkit was high, with all subjects who agreed to participate completing both evaluation sessions. Each session lasted 30 -90 mins. A majority of subjects (n ϭ 18, 82%) identified a caregiver. From the 18 caregivers identified by the participants, 13 (72%) completed and returned the questionnaire. Most instruments were well received by the participants. However, some sections or specific items within individual tools were found to be more difficult to complete. The Individual Leisure Profile-Satisfaction 14 required additional instructions, help, or encouragement from more that half of the subjects. Table 11 reports on the quality of data obtained with respect to mean scores, standard deviations, ranges, and percentages of missing data. For the Box and Blocks test, 21 both hands were evaluated, but data are reported only for the dominant hand. The NPRS 24 was repeated in the two sessions to verify that no major change occurred between sessions (physical level). Again, the data reported were retrieved from the first administration. A ceiling effect was found for the SMAF-Social 11 (59 -90% according to items). Data were missing for fewer than 10% of the subjects for the TUG (9%) 15 and the GWBS (4.5%). 26 
CONCLUSION
Assembling measurement instruments into a toolkit for outcome measurement of geriatric rehabilitation was an important task to undertake. Very little is known about either the short-or long-term status of older adults in the context of reintegration into the home environment following rehabilitation. 8 This research offers a system-atic selection of widely used measurement tools based on a solid conceptual foundation. Complementary measurement tools are needed to optimize the applicability and value of outcome results and also to provide a comprehensive and integrated description of the older adult. Putting the new toolkit to work has the potential to produce the data needed to follow up patients discharged from rehabilitation programs and to demonstrate the effectiveness of rehabilitation services. For instance, the toolkit could be administered in conjunction with a comorbidity index to study how medical stability or complexity uniquely impacts on geriatric rehabilitation.
Assembling the toolkit was also found to be a complex task, constrained by the characteristics of existing tools. The procedure that was used to assess the instruments relied on predetermined criteria that were considered relevant for this purpose. Andresen recommended similar characteristics for criteria for assessing tools in disability outcomes research, including respondent and administration burden, hereby included within the pragmatic aspects of administration. 33 Andresen also suggests that the conceptual basis is the first desirable characteristic of an outcome measure for people with disabilities, which is consistent with the approach used in this study. The strict adherence to the criteria had the effect of excluding well-validated tools such as the Barthel Index, 34 the FIM cognition and ADL subscales 35 , or the Geriatric Depression Scale 36 , because they lacked specificity for the target population, or did not address all facets of the domain definition. The fact that some tools are mandated in several organizations in North America for rehabilitation reporting sys-tems was not considered as an additional criterion in favor of inclusion. This could be considered a limitation of the methodology used in this study.
On the positive side, using well-established tools such as the Timed Up and Go 15 will have the advantage of allowing easy acceptance by clinicians and researchers. It will also facilitate communication of outcomes across settings. Moreover, this strategy was more efficient than developing measurement instruments from scratch, which would have consumed a great deal of time and effort. To comply with authors' instructions, most tools were retained as they were, with no item or scale modifications. There were two violations of this rule. The first violation was the interviewer-assisted administration of questionnaires to some frail older subjects to enhance better acceptability and reduce missing data. The second violation was the use of validated subscales, rather than complete instruments, for assessing the activity domains of mobility, basic activities of daily living, independent activities of daily living, and leisure.
On the negative side, a limitation of the methodology was the fact that existing instruments did not cover all the aspects of the outcome domains outlined by the conceptual framework. The domain related to the caregiver status and use of available resources was the most difficult to constitute, and thus had a narrower range of content assessment. Indeed, although the Montgomery Borgatta Caregiver Burden Scale 31 is a valuable tool for the assessment of caregiver burden, it needs to be supplemented by another measure addressing the use and availability of home services. Such an instrument was not found at this stage of the study. Therefore, a future challenge will be to stay abreast Ϫ21 to 0 Ϫ10 to 0 Ϫ3.68 2.39 0% SMAF-IADL 9 Ϫ24 to 0 Ϫ18 to Ϫ2 Ϫ10.39 5.46 0% SMAF-mobility 9 Ϫ18 to 0 Ϫ7 to 0 Ϫ2.05 1.81 0% SMAF-social 10 Ϫ18 to 0 Ϫ5 to 0 Ϫ1.00 1.45 0% ILP 12 of new developments in measurement instruments, especially those whose inclusion would help to fully reflect the outcomes domains important to geriatric rehabilitation. Careful monitoring of the impact of adding upcoming tools will be essential. Indeed, acceptability is a key issue if the toolkit is to be widely used; the assessments will not be administered at all if the burden of assessment is too high for the participants. 5 It is therefore crucial to keep a minimal number of items and instruments, and a reasonable length of time to complete the toolkit, to prevent the occurrence of missing data and non valid responses. Further steps with the toolkit will address some issues that surfaced in the pretest. One of them is to further scrutinize the appropriateness of two measurement instruments. The first instrument, the Individual Leisure Profile-Satisfaction, 14 is challenged on the ground of acceptability issues. Indeed, the time required to complete the scale was considered disproportionate, compared with the time required for the toolkit as a whole. Moreover, several items raised uneasiness and discomfort for the respondents who did not fully comprehend the questions. It is important to note that this particular instrument had not previously been used in the context of rehabilitation outcomes. The paucity of scales targeting satisfaction and participation with leisure activities is a major obstacle, and warrants further study.
Another instrument that performed below expectation was the SMAF-Social 11 , due to lack of variability and a ceiling effect. These problems could be explained partly by a bias inherent to the study population that was selected. All subjects were recruited from a single day center, where users systematically benefit from professional services and social support. Thus, the results would likely be different among a community-based group of frail elderly with no ongoing support services. A study is underway to verify the appropriateness of the SMAF-Social 11 over the Social Support Questionnaire 37 that ranked second in the ratings (4.3/6). It can also be argued that a smaller proportion of older adults with social difficulties consent to participate in studies, compared with those who feel well supported by their social network. If this is true, the results will tend to be positively skewed notwithstanding the instrument that will be used.
The pretest was conducted in one setting with a small sample of cognitively unimpaired and wellmotivated participants. This limits the potential of generalizing the results. The next step of validation will examine the longitudinal applicability of the toolkit with older adults discharged from in-and outpatient rehabilitation programs (geriatric rehabilitation units and day hospitals). This study will require repeated measurements at discharge and 3 mos later. The contribution of individual tools within a multiscale outcome score will also require further study, for instance, by testing hypotheses related to the strength of association between tools related to activity and performance domains. Finally, the responsiveness to a change of tools across a longer time period needs to be researched, for instance, by contrasting a group of stable older adults in the community with a group of patients undergoing active rehabilitation treatments.
